Hyperostosis associated with intracranial meningiomas is a well-described entity. Al Mefty and his colleagues reported in a large series that hyperostosis associated with meningiomas is caused in up to 96% of cases by tumor invasion of the bone.
5-aminolevulinic acid-guided resection of bone-invasive meningiomas
To The ediTor: We read with interest the article by Bekelis et al. 1 (Bekelis K, Valdés PA, Erkmen K, et al: Quantitative and qualitative 5-aminolevulinic acid-induced protoporphyrin IX fluorescence in skull base meningiomas. Neurosurg Focus 30 (5) :E8, May 2011).
Hyperostosis associated with intracranial meningiomas is a well-described entity. Al Mefty and his colleagues reported in a large series that hyperostosis associated with meningiomas is caused in up to 96% of cases by tumor invasion of the bone. 7 Radical resection of these meningiomas can be difficult to achieve because bone infiltration can be hard to recognize.
2 For this reason, new techniques that make it possible to intraoperatively identify cranial involvement of tumor are welcome. 5-aminolevulinic acid (5-ALA)-guided resection is an emerging technique in neurooncological surgery that has been largely reported to improve the extent of resection and to influence overall survival of patients affected by malignant gliomas. Conversely, the role of fluorescenceguided surgery on meningiomas remains unclear. Few experiences have been published in the literature, and most regard meningioms without bone invasion; some authors reported in a large series that up to 94% of tumors presented a visible fluorescence. 2 We really appreciated the paper by Bekelis et al. in which the authors reported their experience on a case of a sphenoorbital meningioma operated on using 5-ALAinduced fluorescence. Interestingly, the authors compared data of qualitative assessment of visible fluorescence with data of quantitative measurements of protoporphyrin IX (PpIX) with an intraoperative probe for in situ fluorescence detection. In collected samples, the visible fluorescence demonstrated 80% sensitivity in detecting pathology, whereas the intraoperative probe was associated with 100% sensitivity. These are interesting data, appealing images, and a fascinating technique. If we are not wrong, until now only 3 cases have been reported in the literature about fluorescence-guided surgery on boneinvasive meningiomas. 3, 5, 6 In all 3 cases the bone invasion was clearly detectable because it was strongly fluorescent at the qualitative assessment. We would like to contribute to this issue with our personal experience on bone-invasive meningiomas with 5-ALA-induced fluorescence even without the assessment of quantitative measurements of PpIX. We operated on 3 cases similar to those presented by Bekelis et al.;
1 all surgeries were guided by neuronavigation (based on MRI in 2 and bone CT scanning in 1 image). In 2 cases they were convexity meningiomas, and in both cases both the tumor and the bone invasion were fluorescent (faint in the first one and strongly fluorescent in the second one) (Fig. 1) . In the third case, a sphenoorbital meningioma (Fig. 2) , neither the tumor nor the in filtrated bone was fluorescent. Actually, this last was a very unusual situation and was the first description of nonfluorescent bone-invasive meningioma. We would like to emphasize 2 issues on this topic. First, not only in tracranial meningiomas but also cranial meningiomas are not always fluorescent under blue-violet light. Some au thors have already described possible causes for the absence of 5-ALA fluorescence in meningiomas, and we assume that these are the same reasons for the absence of 5-ALA fluorescence in the bone-infiltrating portion. 4 In our experience, neuronavigation is a crucial modality in this circumstance. Second, we would highlight that there was in all 3 cases a strict concordance in the fluorescence pattern (positive faint, positive bright, negative) between the cranial and intracranial portions of the meningioma in the same patient. Because of the scarcity of data regarding bone-invasive meningiomas under blue-violet light and because of the potential remarkable role that 5-ALA surgery could play in this challenging field, we hope that this contribution may give rise to larger studies on this issue. 
